Alpha 2 adrenergic receptors in canine prostate: biochemical and functional correlations.
The sympathetic innervation of human prostate adenomas has been previously demonstrated using fluorescence microscopy and in vitro isometric studies. A clinical implication of these observations is that bladder outlet obstruction in men with benign prostatic hypertrophy may be subject to pharmacologic manipulation using adrenergic drugs. Randomized clinical trials have demonstrated the efficacy of alpha adrenergic antagonists for symptomatic BPH. We have previously characterized the alpha1 and alpha2 adrenergic receptors in the human prostate using [3H]prazosin and [3H]rauwolscine, respectively. The mean alpha1 and alpha2 receptor densities in the adenomas studied were equivalent. The effect of alpha2 adrenergic drugs on prostatic urethral pressure has not been examined in the human or in an animal model. In this study a canine model was used to define the effect of alpha2 drugs on prostatic urethral pressure. Intravenous administration of clonidine, a selective alpha2 agonist, resulted in a dose dependent increase in prostatic urethral pressure. The maximal increase in urethral pressure ranged between 18 to 30 cm. H2O. The maximal response to clonidine was approximately 50% less than the response to epinephrine, indicating that clonidine acts as a partial agonist. Pretreatment with yohimbine, a selective alpha2 adrenergic antagonist, abolished the effects of clonidine and epinephrine. The alpha2 adrenergic receptors were then studied in the canine prostates using [3H]rauwolscine. The equilibrium dissociation constant, Kd, ranged between 0.68 to 1.80 nM and the receptor density ranged between 14.8 to 69.3 fmol./mg. protein. The receptor density was homogeneous in specimens obtained from the proximal, midportion, and distal canine prostate suggesting that the effect of alpha2 drugs is not sphincter mediated. These in vitro and in vivo studies provide the basis for investigating the effects of alpha2 antagonists in men with symptomatic BPH.